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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a serial control 
type regulator capable of quickly lowering an output 
voltage without being affected by the weight of a load at 
the time of setting the operation of a first transistor for 
controlling the output voltage to a stop state. 
SOLUTION: When a switch circuit 4 sets the first 
transistor Q1 from an operation state to the stop state, 
a discharge circuit 7 parallelly connected to an output 
capacitor C1 is simultaneously operated and the electric 
charge of the output capacitor C1 is discharged. Thus, 
the output voltage VOUT is promptly lowered. The 
discharge circuit 7 is operated by turning on a third 
transistor Q3 and the third transistor Q3 is turned on by" 
using a current flowing through the voltage dividing 
resistors R1 and R2 of the output voltage VOUT of a 
detection circuit 7. That is, the voltage dividing resistors 
R1 and R2 of the output voltage VOUT in the detection 
circuit 7 are used also as resistors for setting the base 
current of the third transistor Q3. 
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Japanese Patent Publication Laid-Open No. 2000-66742 

[Claim(s)] 

[Claim l] The electrical potential difference corresponding to the output voltage of the 
1st transistor which controls output voltage, the detector of output voltage, and a 
detector is compared with reference voltage. While setting up the discharge circuit of 
this capacitor that carries out parallel connection to the error amplifying circuit where 
an output is applied to the 1st transistor, an output capacitor, and an output capacitor, 
the operating state of the 1st transistor, or a idle state of operation It has the switching 
circuit which operates a discharge circuit at the time of a setup to a idle state from 
operating state. A detector carries out series connection of the 2nd transistor to partial 
pressure resistance of output voltage, and is formed. A discharge circuit is formed 
among the both ends of an output capacitor at least from the 3rd transistor by which 
parallel connection was carried out. A switching circuit intercepts a detector with the 
2nd transistor at the time of a setup to a idle state from the operating state of the 1st 
transistor. The serial control mold regulator characterized by operating this discharge 
circuit by turning on the 3rd transistor using the current which flows to partial pressure 
resistance of this detector. 

[Claim 2] Partial pressure resistance of the output voltage of a detector is the serial 
control mold regulator of claim 1 which serves as the role of the resistance which sets up 
the base current of the 3rd transistor of a discharge circuit. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the serial control mold regulator which 
can lower output voltage quickly, when actuation of the transistor which controls output 
voltage is suspended. 
[0002] 

[Description of the Prior Art] Drawing 6 is the circuit diagram of the conventional serial 
control mold regulator. Between the input terminal 1 and the output terminal 2, series 
connection of the 1st transistor Ql was carried out, and the detector 10 of the output 
voltage VOUT which consists of resistance Rl and R2 by which series connection was 
carried out has connected between an output terminal 2 and a ground. Output voltage 
VOUT which pressured partially by resistance Rl and R2, and was detected in the 
detector 10 A corresponding electrical potential difference is compared with reference 
voltage VREF in the error amplifying circuit 3, and the base current of a transistor Ql 
is controlled by the output of the error amplifying circuit' 3. And a transistor Ql is 
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output voltage VOUT by change of an impedance. It controls and is the predetermined 
output voltage VOUT. It is obtained by the output terminal 2. 

[0003] For the output capacitor Cl connected with an output terminal 2 between 
grounds, the noise from the rapid fluctuation and regulator side of a load and a load side 
is output voltage VOUT. It is the mass capacitor formed in order to prevent influencing. 
A switching circuit 4 sets up the operating state of a transistor Ql, or a idle state of 
operation through the error amplifying circuit 3 with the switch 5 operated from the 
outside. Output voltage VOUT predetermined [ from the input voltage VIN of an input 
terminal 1 ] with the operating state of the transistor Ql which the switch 5 turns on to 
an output terminal 2 It is obtained as it described above. Output voltage VOUT of a 
regulator When there is the need of cutting output voltage VOUT on account of the 
circuit supplied, actuation of a transistor Ql is promptly made into a idle state by 
turning off a switch 5. 

[0004] This idle state is set up by carrying out intercepting the bias current of the error 
amplifying circuit 3 by the switching circuit 4 etc., suspending actuation of the error 
amplifying circuit 3, and turning off a transistor Ql, and that technique is indicated by 
Japanese Patent Application No. No. 86119 [ seven to ] by the same artificer. In addition, 
as for the main switch which connects a dc source El to an input terminal 1, illustration 
is omitted although the input voltage VIN of an input terminal 1 is supplied from a dc 
source El. Although such a regulator is used as various circuits or a power source of 
electronic equipment, use in this field is recently prosperous with development of a 
digital" communication machine. Transmission and reception are performed repeatedly 
at high speed in many cases, it stands with starting with the rapid output voltage 
VOUT of the regulator used as a power source, and this field requires lowering. 
Although many techniques are well-known in [ starting ] comparison, there is no 
technique which should be satisfied about lowering by standing at high speed. 
[0005] Also in the circuit of drawing 6 , when setting actuation of a transistor Ql as a 
idle state and lowering output voltage VOUT, if it is heavy loading, although output 
voltage VOUT falls quickly, it will become late with a light load as compared with the 
case of heavy loading. The charging time value of the output capacitor Cl depends this 
on becoming short and becoming long in a light load by heavy loading. The falling time 
amount of output voltage VOUT is late, for example, when a sending circuit operates 
still working [ the receiving circuit where a regulator is connected ], the accident which 
a receiving circuit damages by the howling also occurs. 
[0006] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is to 
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offer the serial control mold regulator which can lower output voltage quickly, without 
being influenced by the weight of a load when actuation of the transistor which controls 
output voltage is set as a idle state. 
[0007] 

[Means for Solving the Problem] The 1st transistor by which the inverter circuit of this 
invention controls output voltage, The electrical potential difference corresponding to 
the output voltage of the detector of output voltage and a detector is compared with 
reference voltage. While setting up the discharge circuit of this capacitor that carries 
out parallel connection to the error amplifying circuit where an output is applied to the 
1st transistor, an output capacitor, and an output capacitor, the operating state of the 
1st transistor, or a idle state of operation It has the switching circuit which operates a 
discharge circuit at the time of the shift to a idle state from operating state. A detector 
carries out series connection of the 2nd transistor to partial pressure resistance of 
output voltage, and is formed. A discharge circuit is formed among the both ends of an 
output capacitor at least from the 3rd transistor to which the principal current way was 
connected. A switching circuit intercepts a detector with the 2nd transistor at the time 
of the shift to a idle state from the operating state of the 1st transistor, and it is 
characterized by operating this discharge circuit by turning on the 3rd transistor using 
the current which flows to partial pressure resistance of this detector. 
[0008] 

[Embodiment of the Invention] When a switching circuit sets the 1st transistor as a idle 
state from operating state, the inverter circuit of this invention operates the discharge 
circuit which carries out parallel connection to an output capacitor at coincidence, and 
discharges the charge of an output capacitor. By this, output voltage can be lowered 
promptly. Although it operates when a discharge circuit turns on the 3rd transistor, the 
3rd transistor is turned on using the current which flows partial pressure resistance of 
the output voltage of a detector. That is, partial pressure resistance of the output 
voltage in a detector is made to serve a double purpose as resistance which sets up the 
base current of the 3rd transistor. Since it is not necessary to prepare the new 
resistance of a big value which sets up base current by this, area of the integrated 
circuit which forms a regulator can be made small. Moreover, since a setup of output 
voltage is performed by resistance of a detector, even if the value of output voltage 
changes, base current is fixed and the charging time value by the discharge circuit also 
has the advantage which does not change with the value of output voltage. 
[0009] 

[Example] It explains referring to the circuit diagram of drawing 1 showing the example 
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of the serial control mold regulator of this invention hereafter. In addition, the same 
part as drawing 5 has given the same sign. In drawing 1 , series connection of the 1st 
transistor Ql of the PNP form which controls output voltage VOUT is carried out 
between the input terminal 1 and the output terminal 2. The dc source El of a cell etc. 
connects with an input terminal 1, and input voltage VIN is supplied. The end of the 
output capacitor Cl is connected to the output terminal 2, and the other end is grounded. 
The discharge circuit 7 which consists of the 3rd transistor Q3 of resistance R3 and an 
NPN form is carrying out parallel connection to the output capacitor Cl. The end of 
resistance R3 is connected to an output terminal 2, and the emitter of a transistor Q3 is 
grounded. 

[00 10] The detector 6 of output voltage VOUT is formed from the resistance Rl by which 
the series connection was carried out, resistance R2, and the 2nd transistor Q2 of an 
NPN form, and the end of resistance R2 and the resistance Rl to connect connects it to 
an output terminal 2. The collector of a transistor Q2 is connected to resistance R2, and 
an emitter is grounded. Moreover, the node of the collector of resistance R2 and a 
transistor Q2 is connected to the base of the transistor Q3 of the discharge circuit 7. An 
inversed input terminal connects the error amplifying circuit 3 at the node of the 
resistance Rl of a detector 6, and resistance R2, and reference voltage VREF is supplied 
to a non-inversed input terminal. And the base current of a transistor Ql is controlled 
by the output of the error amplifying circuit 3. It connects with an input terminal 1 
through the switch 5 operated from the outside, and a switching circuit 4 is connected to 
the base of the transistor Q2 of a detector 6, and a pan through a constant current 
source Si in the error amplifying circuit 3, respectively. 

[0011] Thus, actuation of the constituted serial control mold regulator is explained 
below. ON of a switch 5 adds the signal from a switching circuit 4 to the error amplifying 
circuit 3 and a constant current source Si. The current from a constant current source 
SI is supplied to the transistor Q2 of a detector 6, and this transistor Q2 is turned on. 
When a detector 6 operates since a transistor Q2 turns on, and the error amplifying 
circuit 3 operates, a transistor Ql is set as operating state. Control of the output voltage 
VOUT in operating state is the same as that of the case of the former of drawing 5 , and 
will not require explanation. If the signal from a switching circuit 4 is lost when a 
switch 5 turns off, the base current from a constant current source S 1 of a transistor Q2 
will be lost, it will turn off, and a detector 6 will be intercepted. Moreover, since 
actuation of the error amplifying circuit 3 stops and it stops producing an output, a 
transistor Ql is turned off completely and set as a idle state of operation. 
[0012] In operating state, although the current is flowing to the resistance Rl and R2 of 
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a detector 6, and a transistor Q2, since the current which flows resistance Rl and R2 
will turn into base current of a transistor Q3 and it will flow if a transistor Q2 turns off, 
a transistor Q3 turns on, and the discharge circuit 7 operates. The charge of the output 
capacitor CI flows as the discharge current in the discharge circuit 7 by this. The base 
current of a transistor Q3 is set up by resistance Rl and resistance R2 of a detector 6. 
And base current is fixed even if output voltage VOUT is set as another value by 
changing the value of resistance Rl. 

[0013] For this, the electrical potential difference of the node of resistance Rl and 
resistance R2 is reference voltage VREF. It is the same value and is because it always 
does not change, for example, reference voltage - the value of 1.25V, resistance Rl, and 
resistance R2 - respectively " 100 - although the output voltage VOUT of 5V is 
obtained, respectively when it is K ohm, and resistance Rl is 2.5V and resistance R2 is 
300Kohm in lOOKohm - base current - each - 12.5microA it is . Therefore, the 
discharge property of the discharge circuit 7 can be fixed, without being influenced of 
output voltage VOUT. Dispersion in the current amplification factor of a transistor Q3 
is established so that the collector current may not be influenced, and the resistance R3 
of the discharge circuit 7 may be removed when effect is small. 

[0014] Drawing 2 is the discharge property Fig. of the regulator of drawing 1 , time 
amount t is shown on an axis of abscissa, and output voltage VOUT is shown on the axis 
of ordinate. Output voltage VOUT which actuation of a transistor Ql stopped at time of 
day tl, and suited the predetermined value just before that It turns out that it falls 
quickly after time-of-day tl. Although output voltage VOUT does not fall from the 
electrical potential difference VBE between base emitters of a transistor Q3, if it falls to 
this level in order not to operate the circuit used as a load, it will be enough and will not 
have especially a problem. In addition, the dotted line has shown for the comparison of 
the property of the conventional circuit of drawing 5 . 

[0015] Drawing 3 is the circuit diagram showing other examples of the serial control 
mold regulator of this invention. It differs in that the discharge circuit 7 is formed as 
compared with drawing 1 of three transistors, the 3rd transistor Q3, the 4th transistor 
Q4, and the 5th transistor Q5. The base of the transistor Q4 of an NPN form connects at 
the resistance R2 of a detector 6, and the node of a transistor Q2, a collector is connected 
to the base of the transistor Q5 of an PNP form, and an emitter is grounded. The emitter 
of a transistor Q5 was connected to the input terminal 1, and the collector is connected 
to the base of a transistor Q3. By connecting the collector of a transistor Q3 to an output 
terminal 2 through resistance R3, and grounding an emitter, parallel connection is 
carried out to the output capacitor 01. 
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[0016] Also in this circuit, if a transistor Ql will be in a idle state, since supply of the 
base current from a constant current source Si to a transistor Q2 will be lost by the 
switching circuit 4, a transistor Q2 is turned off and a detector 6 is intercepted. The 
current which flows to resistance Rl and R2 turns into base current of a transistor Q4, 
and this base current is amplified by two steps with a transistor Q4 and a transistor Q5, 
and turns into base current of a transistor Q3. And the charge of the output capacitor 
CI discharges with a transistor Q3. Also in drawing 3 , the base current of a transistor 
Q3 is indirectly set up according to the current which flows to resistance Rl and R2. 
[0017] Drawing 4 is the circuit diagram showing another example of a serial control 
mold regulator. It differs from drawing 1 that the 2nd transistor Q2 of a detector 6 and 
the 3rd transistor Q3 of the discharge circuit 7 are all PNP forms. If the base current of 
the transistor Q2 by the constant current source Si is stopped by the switching circuit 4, 
a transistor Q2 will be turned off and a detector 6 will be intercepted. The base current 
turns on the resistance Rl and R2 of a detector 6 by flowing, and a transistor Q3 
discharges the output capacitor Cl. Drawing 5 is the circuit diagram showing still more 
nearly another example, and the negative output voltage VOUT is obtained. Everything 
but using the 1st transistor Ql of an NPN form is the same as the circuit diagram of 
drawing 4 . 
[0018] 

[Effect of the Invention] When a switching circuit sets the 1st transistor as a idle state 
from operating state, the serial control mold regulator of this invention operates the 
discharge circuit which carries out parallel connection to an output capacitor at 
coincidence, and makes the charge of an output capacitor discharge, as stated above. By 
this, output voltage can be promptly lowered regardless of the gravity of a load. 
Although it operates when a discharge circuit turns on the 3rd transistor, the 3rd 
transistor turns on partial pressure resistance of the detector of output voltage using 
the flowing current. That is, partial pressure resistance of the output voltage in a 
detector is made to serve a double purpose as resistance which sets up the base current 
of the 3rd transistor. Since it is not necessary to prepare the new resistance of a big 
value which sets up base current by this, area of the integrated circuit which forms a 
regulator can be made small. Moreover, since a setup of output voltage is performed by 
resistance of a detector, even if the value of output voltage changes, base current is fixed 
and the charging time value by the discharge circuit also has the advantage which does 
not change with the value of output voltage. 

[Brief Description of the Drawings] 

[Drawing l] It is the circuit diagram showing the example of the serial control mold 
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regulator of this invention. 

[Drawing 2] It is the discharge property Fig. of the serial control mold regulator of 
drawing 1 . 

fDrawing 3] It is the circuit diagram of other examples of the serial control mold 
regulator of this invention. 

[Drawing 4] It is the circuit diagram showing another example of the serial control mold 
regulator of this invention. 

[Drawing 5] It is the circuit diagram showing still more nearly another example of the 
serial control mold regulator of this invention. 

[Drawing 6] It is the circuit diagram showing the conventional serial control mold 
regulator. 

[Description of Notations] 

1 Input Terminal 

2 Output Terminal 
4 Switching Circuit 

6 Detector 

7 Discharge Circuit 
Cl Output capacitor 
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